physectomized rats1). GIRARD and VANCE modified this method and reported that the sensitivity could be further increased by injecting the material into the abdominal aorta at the level of the adrenal artery and one assay rat would be injected several doses of standard and unknown making it possible to calculate the potency of unknown in one rat2). However, the difference of strain and condition in which animals are raised may likely result in different response patterns to exogenous ACTH even if an assay method of identical design is used. The present paper is dealt with the study on the pattern of adrenal corticosterone secretion following intravenous administrations of ACTH U. S. P. and also describes a sensitive method for ACTH using female rats of Wistar strain which are the most commonly used in Japan.
MATERIALS AND METHODS
Animals used in the study were Wistar strain female rats weighing from 150g. to 250g. Hypophysectomy was performed under anesthesia with sodium hexobarbitum (Oltopan sodium, Dai-Nippon Pharm. Co.) 10mg./100g. i. p. The pituitary gland was removed from the external auditory canal by means of a 18 gauge thin wall needle attached to a 2ml.syringe containing about 1 ml. of water3). Assay was carried out from 2 to 6 hours after hypophysectomy.
The The renal vein was securely tied at 2 sites near the vena cava and the left kidney as to lead the adrenal venous blood into the catheter.
Another tubing was introduced into the vena cava at the level of the left renal vein and advanced until the end entered the right atrium.
The tubing was sutured to the abdominal wall above the pubis to avoid dislodging.
The free end was connected with the catheter inserted into the adrenal vein by means of a short PE 100 polyethylene tubing as a connecter allowing the adrenal venous blood freely flow into the vena cava. The left ovarian vein was cauterized, but small veins emerging the left adrenal vein were left intact.
Heparine solution (x 1000) filled in the tubings previously, approximately0.3 ml., was usually sufficient to prevent blood clotting, but, if necessary, another 0.1-0.2ml. heparine solution was given into the rat. To collect the adrenal venous blood, the junction of tubings was disconnected and the free end of the catheter inserted in the renal vein was introduced in a graduated centrifuge tube. A 10ml. syringe containing 50% polyvynil pyrolidine (Plasgen, Nanrin Pharmaceut. Ltd.) in 5% glucose solution was connected to the free end of another catheter.
The plasma expander was injected into the vena cava to compensate the blood loss and also to regulate the adrenal venous flow. In the preliminary experiments in which several collections of adrenal venous blood were made over a long period, hypophysectomized rats' blood diluted 2 times with 5% glucose solution was infused in place of the artificial plasma expander.
Adrenal venous blood of the assay rat was usually collected over a 10-minute control period otherwise indicated.
Then, standard ACTH solution or 2ml. of the blood to be assayed was infused into the vena cava through the polyethylene tubing cannulated over 30 seconds during which the adrenal venous blood was allowed to freely flow out, but the amount of blood lost was negligibly small, usually less than 0.2ml.. 
RESULTS AND DISCUSSION
Preliminary experiments.
Although maximum increase in secretion rate of adrenal corticosterone in hypophysectomized rats was reported to be seen from 5 to 10 minutes after injection of relatively a small amount of ACTH2,6,7), confirmation of this response pattern in the animals used in our laboratories may be necessary to establish an adequate method for ACTH assay in our hand.
Following the collection of adrenal venous blood over a 10-minute control period, 0.05mU. of ACTH was injected over 30 seconds into the vena cava. The time of start of ACTH injection was set as 0 time. The second and third blood collections were made for 2 10-minute periods from the 5th to 15th and from the 20th to 30th minute respectively.
At the 40th minute time 0.2mU. of ACTH was injected.
Blood collections were further performed from the 45th to 55th and from the 60th to 70th minute periods.
As illustrated in FIG. 2 , corticost1Tone secretion rate during the second blood collection after ACTH injection was always higher than that during the first.
In other words, the maximum increase in corticosterone secretion was not seen between 5 and 15 minutes after ACTH injection in the range of dose used. The response in adrenal corticosterone secretion following ACTH in the rats employed occurred in more sluggish manner than that reported elsewhere2,6,7). Since variation in steroidogenic responses to exogenous ACTH between assay animals may be larger than that in an individual one, it seems prefer- Log-dose-response curve. Since the fore-going results indicated that estimation of ACTH by injecting unknown and standard into one assay rat was impossible to perform in our laboratories, a net increase in corticosterone secretion rate by one ACTH injection was decided to use as the response parameter.
The second blood collection was made over a 10-minute period from the 15th to 25th minute after the injection of standard or unknown.
If the plasma volume obtained during the control and the second sampling period was same, the calculation for obtaining a net Increase in corticosterone secretion due to ACTH injection would eliminate the error due to residual fluores- after the injection the animals were sacrificed by decapitation and the blood obtained from the trunks was pooled. Two and 0.5ml. of the blood were simultaneously infused into assay rats for determination for ACTH using 4 rats at each dosage level. The parallelism was tested between the dose-response curves obtained at 2 dosage levels of the blood and the standard, 0.04 and 0.16mU. of ACTH U. S. P. (FIG. 5) .
The analysis of a two dose factorial assay (TABLE 1) performed according to BLISS8) revealed that the dose-response curves for the standard and the unknown were parallel within the variation to be expected from the experimental error.
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